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Abstract 

Background:  The ECHO trial randomised 7829 women to depot medroxyprogesterone acetate (DMPA-IM), the 
copper intrauterine device (IUD) and the levonorgestrel (LNG) implant (1:1:1) and found no clear difference in HIV 
incidence between these three groups. We have previously hypothesized that oligo-amenorrhoea induced by 
DMPA-IM may have a protective effect on HIV acquisition. The aim of this ancillary study was to assess the effects of 
DMPA-IM, the IUD and the LNG implant on menstrual symptoms and sexual behavior and to correlate these with HIV 
acquisition.

Methods:  At the Effective Care Research Unit (ECRU) in South Africa, of 615 women already randomised to DMPA-IM, 
the copper IUD and the LNG implant (1:1:1) 552 agreed to participate. Participants completed a 28-day symptom and 
behavior diary following their one-month ECHO trial visit and returning it at their 3-month follow-up visit. HIV acquisi‑
tion data were retrieved from ECHO trial records.

Results:  Of 552 women enrolled on the ancillary study, 390 (70.6%) completed their daily diary; 130, 133, and 127 
received DMPA-IM, IUD, and LNG implant, respectively. Thirty-three (5.9%) of these women acquired HIV. Women on 
the progestin-only contraceptives were more likely to experience amenorrhoea, as expected, and were less likely to 
have intra-menstrual coitus than IUD users (p < 0.001 for DMPA-IM vs IUD and p = 0.002 for implant vs IUD). Overall 
coital frequency was highest and condom usage lowest among DMPA-IM users. Intra-menstrual coitus correlated 
positively, and duration of menstruation correlated negatively, with HIV acquisition, although these effects were not 
statistically significant (p = 0.09 and p = 0.079, respectively).

Conclusions:  Findings support the hypothesis that oligo-amenorrhoea and the associated reduced intra-menstrual 
coitus may mitigate the potential for an increased biological risk of HIV acquisition with DMPA-IM but more evidence 
is needed.
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The Evidence for Contraceptive options and HIV Outcomes (ECHO) 
Trial was a multi-center, open label, randomized clinical trial comparing 
HIV incidence and contraceptive benefits in women using depot 
medroxyprogesterone acetate (DMPA-IM), levonorgestrel (LNG) implants, 
and copper intrauterine devices (IUD). FHI 360 Study #523201
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Background
In Sub-Saharan Africa, injectable progestin contracep-
tion remains the most popular form of contraception, 
accounting for 45% of modern method use [1]. How-
ever, there are concerns about the safety of intramus-
cular depot medroxyprogesterone acetate (DMPA-IM), 
in particular, amid high rates of HIV infection in this 
region [2]. Immunological and animal studies suggest an 
increased HIV susceptibility with medroxyprogesterone 
acetate, [3–6] supported by observational studies and 
meta-analyses suggesting an association between DMPA-
IM and HIV incidence [2, 7, 8]. However, randomised 
clinical trials (RCTs) have failed to show a statistically 
significant increase in HIV acquisition with DMPA-IM 
compared with the copper intrauterine device (IUD) or 
the levonorgestrel (LNG) implant [9, 10]. Most recently, 
the Evidence for Contraceptive Options and HIV Out-
comes (ECHO) Trial Consortium reported HIV acquisi-
tion rates for DMPA-IM, the copper IUD and the LNG 
implant of 4.19, 3.31 and 3.94 per 100 woman-years, 
respectively, and these differences were not statistically 
significant [10]. As a result, the World Health Organiza-
tion has upgraded the medical eligibility status of DMPA-
IM for women at risk of HIV acquisition from a Category 
2 to a Category 1 (a condition for which there is no 
restriction for the use of the contraceptive method) [11].

The role of sexual behavior in relation to contra-
ception and HIV acquisition is not known. We have 
previously hypothesized that DMPA-induced oligo-
amenorrhoea may have a protective effect on HIV 
acquisition by reducing sexual exposure during men-
struation, thereby mitigating any potential biologi-
cal increase in HIV risk [12, 13]. Unprotected coitus 
during menstruation may well be a risk factor for HIV 
transmission; [14–18] however, little research has been 
done on this topic. In the ECHO trial, significantly less 
coitus during menses was reported among DMPA-IM 
users and LNG implant users than copper IUD users 
(p < 0.0001), [10] which according to our hypothesis, 
may be the mechanism that equalizes HIV acquisition 
across these different methods. ECHO trial data were 
based on recall rather than daily diary methodology.

Thus, the objective of this exploratory ancillary study 
to the ECHO trial was to compare the effects of DMPA-
IM, the copper IUD and the LNG implant on intra-
menstrual coitus and condom use, through the use of 
a daily symptom and behavior diary, and to correlate 
these with HIV incidence. We hypothesized that the 
progestin-only contraceptives would be associated with 
fewer events of coitus during menses, due to less men-
strual bleeding, and more condom use, compared with 
the copper IUD; and that intra-menstrual coitus would 
be associated with an increased risk of HIV acquisition.

Study registration number PACTR201706001651380

Plain Language Summary 

There have been concerns that the depot-medroxyprogesterone acetate injection (DMPA-IM) may increase the risk of 
getting HIV infection. However, a large multicenter randomized study, the ECHO trial, recently compared HIV inci‑
dence among women randomized to DMPA-IM, the copper intrauterine device (IUD) and the levonorgestrel (LNG) 
implant and found little difference in HIV risk between these methods. DMPA-IM often causes no or scanty menstrua‑
tion; we hypothesized that this may have a protective effect on getting HIV, by reducing exposure to HIV during 
menstrual bleeding.

This ancillary study was done among ECHO trial participants at one of the ECHO study sites in South Africa. The aim 
was to assess the effects of the three different contraceptives on menstrual symptoms and sexual behavior and to 
correlate these with the risk of getting HIV. The study required women to complete a 28-day daily symptom and 
behavior diary after their one-month ECHO trial follow-up visit.

We found that fewer women had sex during their periods with DMPA-IM and the LNG implant than the copper IUD, 
probably because no or scanty menstruation is more common with both DMPA-IM and the implant. Although effects 
were not statistically significant, having sex during periods tended to have a higher risk of getting HIV and longer 
periods indicated a lower risk of getting HIV.

We concluded that sexual behavior related to menstruation may influence HIV acquisition and may partially explain 
why the ECHO trial found little difference in HIV incidence between the three contraceptives assessed despite obser‑
vational evidence of higher biological risk with DMPA related to immune suppression.

Keywords:  Contraception, HIV, Sexual behavior, DMPA, Intrauterine device, LNG implant, Condom, Menstruation
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Methods
Design and participants
This prospective study involved ECHO trial participants 
at the Effective Care Research Unit (ECRU) in East Lon-
don, South Africa, one of the ECHO trial participating 
centres. The ECHO trial recruited women who were 
sexually active, HIV sero-negative between the ages of 
16 and 35 years who were seeking effective contraception 
and compared the effect of three contraceptive methods 
(DMPA-IM, the copper IUD and LNG implant) on HIV 
incidence and pregnancy rates [10]. Participating women 
at ECRU were additionally asked to take part in this 
ancillary study, which had two objectives. The first was to 
determine whether there was a difference in depression 
and sexual functioning between the three contraceptive 
methods; these findings have been published separately 
[19]. The second, and the last objective of this paper, was 
to determine whether there were differences between 
contraceptive methods in daily symptoms and behaviors 
that could explain patterns of HIV acquisition.

Procedure, outcomes, and instruments
Following online participant registration, the ECHO 
trial centrally randomised 7829 women to DMPA-IM 
(150  mg/mL, Depot-Provera®, Pfizer) given intramus-
cularly every 12 weeks, insertion of the subdermal LNG 
implant (150  mg, Jadelle®, Bayer Schering Pharma) 
or insertion of the Copper IUD (Paragard-T 380A®, 
Duramed). Of the 615 women that were recruited to 
the ECHO trial at ECRU, 552 agreed to participate in 

the daily diary ancillary study. Participants enrolled 
at the one-month follow-up visit were given a 28-day 
daily symptom and behavior diary to complete from the 
day of their enrolment visit and were asked to return 
it to research staff at the 3-month ECHO trial visit. To 
optimize compliance and the quality of self-reporting, 
research staff assisted participants to complete their ‘day 
1’ entries. Participants were contacted daily by phone and 
reminded to complete their diaries. Parameters measured 
in the daily diary included sexual interest, sexual activity, 
condom use, mood and characteristics of menstruation 
(Table  1). Data on HIV acquisition were retrieved from 
ECHO trial records.

Statistics
A statistician (YB) from the South African Medical 
Research Council performed the statistical analysis 
using Stata Statistical Software V.15 [20]. Analysis was by 
intention-to-treat. Categorical outcomes were compared 
using the χ2 test unless events in any group were equal 
to or less than five, and then Fisher’s exact two-tailed 
test was used. Data were expressed as the proportion of 
positive responses (e.g., if number of menstrual days was 
7 days out of 28, the proportion was 7/28 = 0.25); pooled 
data for each study group was then expressed as mean 
values (of the individual proportions or means) with SD 
and compared using the t-test if the data are normally 
distributed. For non-parametric data, we used the Wil-
coxon test to compare medians and interquartile ranges. 
We conducted a logistic regression analysis to evaluate 

Table 1  Daily diary questions

Please tell us what has happened from midday yesterday until midday today

Question Answer

1 Have you had menstruation? 0 = none
1 = light
2 = normal
3 = heavy

2 Have you had menstruation pain? 0 = no menstruation
1 = no pain
2 = mild pain
3 = severe pain

3 Have you had sexual intercourse? 0 = no
1 = yes with steady partner
2 = yes with casual partner

4 If yes to question 3, was a condom used? 0 = no
1 = yes

5 Have you felt an urge to have sexual intercourse? 0 = no
1 = yes

6 Have you felt sad for no real reason? 0 = no
1 = yes

7 Did you feel that your partner loves you? 0 = no
1 = yes
2 = no partner
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the effect of the different variables on risk of HIV acqui-
sition and present these data as Odds Ratios (OR) with 
their 95% confidence intervals (CI).

Results
Of the total sample of 615 women recruited at our cen-
tre to the main ECHO Trial, 552 agreed to participate 
in this daily diary study and 390 returned their daily 
diary with at least 27 completed days; 130, 133, and 127 
received DMPA-IM, IUD, and LNG implant, respec-
tively (Table 2). Demographic characteristics were similar 

between participants who completed the diary (n = 390) 
and participants who did not complete the diary (n = 162) 
(Table 3). Study interviews were conducted between Sep-
tember 2016 and March 2018. Characteristics of partici-
pants in the three study groups were comparable, and 
similar to the total sample.

Menstruation and sexual intercourse
Women receiving DMPA-IM and the LNG implant were 
more likely to report having no menstruation during the 
28  days of evaluation than those with the copper IUD 
(p < 0.001). There was a statistically significant differ-
ence between groups in the median number of days of 
menstruation, with women allocated to DMPA-IM and 
the LNG implant experiencing fewer bleeding days than 
those allocated to the copper IUD (p < 0.001) (Table 4).

Thirty participants recorded having no sexual inter-
course during the 28-day period. These participants 
were equally distributed across the groups (p = 0.872). 
Women using DMPA-IM were more frequently engaged 
in sexual intercourse than women using the copper IUD 
(p = 0.015) or the LNG implant (p = 0.055), although the 
latter difference did not reach statistical significance. 
DMPA-IM and LNG implant users (36.9% and 45.7%, 
respectively) were less likely to have intra-menstrual coi-
tus than copper IUD users (64.7%) (p < 0.001 for DMPA-
IM vs IUD and p = 0.002 for implant vs IUD).

The proportion of women experiencing at least one day 
of severe menstrual pain was statistically significantly 
higher in the IUD group compared with DMPA-IM and 
the LNG implant, p = 0.035 and 0.018, respectively.

Table 2  Participant daily diary completion

DMPA-IM (n) IUD (n) LNG 
implant 
(n)

Enrolled in ECHO trial 205 205 205

Enrolled in daily diary study 188 180 184

Did not submit the diary 46 41 48

Completed 1 day 7 3 6

Completed 2 days 1 2 0

Completed 3 days 0 0 1

Completed 5 days 1 0 0

Completed 6 days 1 1 1

Completed 9 days 1 0 0

Completed 12 days 1 0 0

Completed 18 days 0 0 1

Completed 27 days 1 0 2

Completed 28 days 129 133 125

Table 3  Baseline demographics for the sample

Characteristic Participants who did not 
complete the diary (n = 162)

Participants who completed 
the diary (n = 390)

Total (n = 552) p-value

Age; mean (SD) 25 (5) 25 (4) 25 (4) 0.724

Highest education; n (%)

 Primary school, complete 1 (0.6) 1 (0.3) 2 (0.4) 0.519

 Secondary school, not complete 80 (49.4) 213 (54.6) 293 (53.1)

 Secondary school, complete 67 (41.4) 143 (36.7) 210 (38.0)

 Attended post-secondary school 12 (7.4) 32 (8.2) 44 (8.0)

Marital status; n (%)

 Never married 155 (95.7) 376 (96.4) 531 (96.2) 0.48

 Married (monogamous) 4 (2.5) 11 (2.8) 15 (2.7)

 Separated 0 (0.0) 2 (0.5) 2 (0.4)

 Widowed 1 (0.6) 0 (0.0) 1 (0.2)

Income source; n (%)

 None 136 (84.0) 335 (85.9) 471 (85.3) 0.595

 Formal employment 8 (4.9) 13 (3.3) 21 (3.8)

 Self-employment 1 (0.6) 1 (0.3) 2 (0.4)

 Other 15 (9.3) 40 (10.3) 55 (10.0)
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Condom usage
The proportion of coital events covered by condom 
usage was significantly lower amongst participants 
using DMPA-IM (vs IUD, p = 0.013; vs LNG implant, 
p = 0.039). However, there were no significant differ-
ences between the groups in the proportion of women 
having at least one incident of unprotected coitus 
(Table  4). There was no statistically significant dif-
ference between the study groups in the use of con-
doms with casual partners; however, IUD users were 
more likely to use condoms with steady partners than 
DMPA-IM users (p = 0.012).

Libido
There was no difference in libido (the proportion of days 
that women had an urge for sexual intercourse) or other 
parameters measured (Table 4).

Risk factors for HIV acquisition
Thirty-three women (8.5%) among our ancillary study 
cohort of 390 participants acquired HIV during the 
course of the ECHO trial. This incidence is similar to that 
of the larger cohort of 615 women who were recruited 
at ECRU for the ECHO trial. On logistic regression 
(n = 389), the number of occurrences of intra-menstrual 
coitus correlated positively with HIV acquisition (OR 
1.11, 95% CI 0.97–1.26, p = 0.142), and duration of men-
struation correlated negatively with HIV acquisition (OR 
0.91, 95% CI 0.82–1.02, p = 0.109); these associations did 
not reach statistical significance (Table 5). No other vari-
ables were statistically significant.

Discussion
This prospective study was ancillary to the large multi-
centre ECHO trial, a rigorous RCT that found no clear 
difference in HIV incidence among women randomised 

Table 4  28-Day daily symptom and behavior outcomes

*Calculated per participant as a proportion of days with the occurrence and then calculated across each study group as mean [SD] or median (IQR). For example, 
condom usage would be calculated for each participant where the denominator is the number of days with sexual intercourse, such that 100% condom coverage 
would be 1

Outcome DMPA-IM n = 130 IUD n = 133 LNG implant n = 127 p-value

DMPA-IM vs 
LNG implant

DMPA-IM vs IUD LNG 
implant vs 
IUD

No menstruation (%) 69 (53.1) 6 (4.5) 49 (38.6) 0.020 < 0.001 < 0.001

Menstruation duration in days median 
(IQR)

0 (0–4) 9 (5–14) 3 (0–9) 0.006 < 0.001 < 0.001

At least one day of severe menstrual 
pain (as a proportion of those reporting 
menstruation) n(%)

8/61 (13.1) 34/127 (26.8) 10/78 (12.8) 0.959 0.035 0.018

Sexual intercourse (days) mean [SD] 13.4 [9.3] 10.8 [7.8] 11.2 [8.7] 0.055 0.015 0.669

No sexual intercourse n (%) 11 (8.5) 9 (6.8) 10 (7.9) 0.864 0.604 0.732

At least one act of unprotected inter‑
course n (%)

89 (68.5) 79 (59.4) 74 (58.3) 0.074 0.394 0.356

Proportion of days with unprotected 
intercourse median (IQR)

0.11 (0–0.32) 0.07 (0–0.18) 0.04 (0–0.25) 0.039 0.013 0.724

Condom use with casual partners* (as 
proportion of sexual intercourse with a 
casual partner days) median (IQR)

1 (0.57–1) 1 (0.8–1) 1 (0.5–1) 0.918 0.365 0.337

Condom use with steady partners (as 
proportion of sexual intercourse with 
steady partner days)* median (IQR)

0.43 (0–1) 0.71 (0.33–1) 0.66 (0.13–1) 0.100 0.021 0.497

Intra-menstrual coitus (as a proportion 
of total days)* median (IQR)

0 (0–0.04) 0.07 (0–0.21) 0 (0–0.07) 0.135 < 0.001 < 0.001

At least one occurrence of intra-men‑
strual coitus(%)

48 (36.9) 86 (64.7) 58 (45.7) 0.154 < 0.001 0.002

Proportion of days with urge for sexual 
intercourse* (libido) median (IQR)

0.29 (0–0.64) 0.32 (0.14–0.57) 0.25 (0.04–0.5) 0.519 0.611 0.174

Proportion of days feeling partner does 
not love her* median (IQR)

0 (0–0.04) 0 (0–0) 0 (0–0) 0.964 0.872 0.861

Proportion of diary days feeling sad for 
no reason*
median (IQR)

0.14 (0–0.50) 0.14 (0–0.36) 0.14 (0–0.39) 0.544 0.148 0.446
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to DMPA-IM, the copper IUD and the LNG implant. 
Three hundred and ninety women in this ancillary study 
completed 27 or 28 days of their daily diaries and we used 
logistic regression to investigate behavioral risk factors 
for HIV acquisition using these data. The overall inci-
dence of HIV in our cohort (8.5%) was higher than that 
of the main ECHO trial (5%), highlighting the enormous 
risk of HIV infection among contraceptive users in our 
South African setting.

As expected, oligo-amenorrhoea, a well-known side 
effect of progestin-only contraceptives, was much more 
common among DMPA-IM and LNG implant users than 
IUD users. As an apparent consequence of this outcome, 
intra-menstrual coitus was significantly more common 
among copper IUD users than users of the progestin-
only methods. This was also a finding of the main ECHO 
trial, in which women were asked to recall at each follow-
up visit whether they had had sexual intercourse during 
menses in the preceding 3  months [10]. Among ECHO 
trial participants, the frequency of intra-menstrual coi-
tus (reported as 7.2%, 9.1% and 7.1% for DMPA-IM, the 
copper IUD, and the LNG implant, respectively), was 
much lower than that reported in our study, in which 
almost half of the participants had at least one episode of 
intra-menstrual coitus during the 28 days of study. This 
difference is probably a result of the different methodol-
ogy employed, as recall in our study was a daily reflec-
tion, as opposed to recall in the main ECHO trial, which 
involved reflection over the preceding 90 days. However, 
the relative effects found in the ECHO trial were in the 
same direction, and statistically significant for DMPA-IM 
vs the copper IUD (p < 0.0001), as our study.

In our study, DMPA-IM users had the highest rates of 
amenorrhoea, the shortest duration of menstruation, and 
the lowest frequency of intra-menstrual coitus, probably 
because most women in this group experienced no men-
struation during the study period. Conversely, copper 
IUD users had the lowest rates of amenorrhoea, the long-
est duration of menstruation and the highest frequency 
of intra-menstrual coitus. DMPA-IM users also had the 
highest coital frequency, which could be due to less days 
of menstrual bleeding and, therefore, more days available 

for coitus outside of menses. Higher rates of dysmenor-
rhoea may also have contributed to the lower coital fre-
quency seem amongst copper IUD users in our study.

The main ECHO trial found no difference in self-
reported coital frequency between groups [10]. However, 
as mentioned above, these findings were based on recall 
of sexual activity over the past 90 days, which is likely to 
be less accurate than daily recall of events from the pre-
ceding 24 h.

DMPA-IM users in our study were less likely to use 
condoms than copper IUD and LNG implant users. 
This may be because condoms were more likely to be 
used when coitus occurred during menstruation. Cop-
per IUD users had the highest rate of condom use with 
steady partners. Again, this may be because menstruat-
ing women were more likely to use condoms, and cop-
per IUD users had more intra-menstrual coitus than the 
other groups.

Our findings on reported condom use differ from those 
of the main ECHO trial, however, which found higher 
condom usage amongst the DMPA-IM users [10]. This 
difference may be due to behavioral differences between 
the study sites, but could also be a function of recall bias 
that might have occurred in the main ECHO trial in rela-
tion to this outcome.

Whilst no statistically significant associations with 
potential risk factors were found, the odds of HIV 
acquisition was increased with the occurrence of 
intra-menstrual coitus and reduced with longer dura-
tion of menstruation. Intra-menstrual coitus occurred 
in 49% of our study sample, indicating that this prac-
tice is common in our population. This is higher than 
found in another South African study that reported a 
lifetime incidence amongst 531 women of coitus dur-
ing genital bleeding (80% of which was menstrual) of 
26% [16]. Women in this study who reported the lat-
ter were over four times more likely to have been 
diagnosed with a sexually transmitted infection (STI) 
including HIV [16]. Similarly, a North American study 
reported an incidence of intra-menstrual coitus of 
around 26% among 1586 women, finding a “strong 
statistical association” of intra-menstrual coitus and 

Table 5  Risk factors for HIV acquisition

CI confidence interval

*Controlled for age, highest education, income source and contraceptive arm

Risk factor* Odds ratio 95% CI p-value

Number of occurrences of intra-menstrual coitus 1.11 0.97–1.26 0.142

Number of occurrences of unprotected intercourse 1.03 0.96–1.09 0.402

Duration of menstruation 0.91 0.82–1.02 0.109

Number of occurrences of intercourse with a casual partner 1.06 0.98–1.16 0.159

Number of occurrences of intercourse with a steady partner 0.97 0.92–1.04 0.419
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self-reported STI history, and suggesting that this 
practice might emerge as a risk factor for heterosex-
ual transmission of HIV [17]. Another study of HIV 
risk factors among women in the Dominican Republic 
reported that engaging in intra-menstrual coitus was 
associated with a three-times increased risk (OR 3.2) 
of being HIV positive [18]. In addition, other studies 
have linked sexual exposure during menstruation with 
an increased risk of gonococcal infection [21, 22].

Our finding of a tendency to a negative association 
between menstruation and HIV acquisition suggests 
that menstruation might be a protective factor for HIV 
acquisition, probably because women are less likely to 
engage in sexual intercourse during their menstrual 
periods and therefore have less sexual intercourse 
overall compared with women who do engage in intra-
menstrual coitus. Women (and men) may intuitively 
feel more exposed to the risk of STI acquisition during 
menstruation and may prefer to avoid intra-menstrual 
coitus. In addition, decision-making about condom 
use during menses may be influenced by the desire to 
avert acquisition or transmission of STIs [23]. Reduced 
coitus and increased condom use during menses could 
also be related to an aversion to blood contamination, 
or for cultural or religious taboos; [24, 25] avoidance of 
intra-menstrual coitus is common to the teachings of 
all major religions [26].

The United Kingdom’s National Health Service 
advises using a condom for sex during menstruation 
to prevent HIV and other STIs [27]. However, more 
needs to be done globally to convey the importance 
of dual protection, especially during menstruation, 
and particularly where HIV and other STI rates are 
extremely high, as in our setting.

This ancillary daily diary study has several strengths: 
it was conducted alongside a rigorous RCT in which 
participants had been randomly assigned to contra-
ceptive methods, therefore selection bias is unlikely 
to be responsible for behavioral differences. There 
were similar numbers of participants in each interven-
tion group with similar baseline characteristics to the 
study center cohort; therefore, bias due to selective 
participation is unlikely. In addition, recall bias was 
minimized through the use of a daily symptom and 
behavior diary.

However, it also has several limitations. We corre-
lated HIV acquisition during the course of the ECHO 
trial with a daily diary commenced and completed dur-
ing the second month after enrolment; a subsequent 
follow-up diary would have been preferable to confirm 
these findings. In addition, the lack of significance in 
the findings on intra-menstrual coitus may have been 
due to the small sample size.

Conclusions
These findings support the hypothesis that oligo-amen-
orrhoea and the associated reduced intra-menstrual 
coitus may mitigate the potential for an increased bio-
logical risk of HIV acquisition with DMPA-IM. In addi-
tion, this study adds to the small body of evidence that 
suggests there may be an increased risk of HIV infection 
with intra-menstrual coitus. Education about the poten-
tial increased risk of acquiring HIV by engaging in coitus 
during menstruation should be considered, with condom 
use stressed as critical during this phase of the menstrual 
cycle in particular. More research into risk factors for 
HIV acquisition among contraceptive users is needed.

Abbreviations
DMPA-IM: Depot medroxyprogesterone acetate injection; ECHO: Evidence 
for Contraceptive Options and HIV Outcomes; IUD: Intrauterine device; LNG: 
Levonorgestrel; STI: Sexually transmitted infection.

Acknowledgements
The Evidence for Contraceptive Options and HIV Outcomes (ECHO) Trial was 
made possible by the combined generous support of the Bill & Melinda 
Gates Foundation, the American people through the United States Agency 
for International Development, the Swedish International Development 
Cooperation Agency, the South Africa Medical Research Council, the United 
Nations Population Fund, and the Government of South Africa. The contents 
of this paper are solely the responsibility of the authors and do not necessarily 
reflect the views, decisions or policies of the institutions with which they are 
affiliated, the ECHO study funders, or the supporting governments.

Authors’ contributions
MS-M conceived the study and contributed to its conduct and writing of the 
manuscript. JH contributed to study design, interpretation of data and writing 
of the manuscript. TL contributed to study design, interpretation of the data 
and writing of the manuscript. YB contributed to the study design, data analy‑
sis and writing of the manuscript. FC-Ld’H contributed to study design and 
reviewed and advised on the draft manuscript. All authors read and approved 
the final manuscript.

Funding
The South African Medical Research Council (SAMRC) under the SAMRC 
Research Capacity Development Initiative (RCDI) Programme funded the 
study. The authors designed the study, collected the data, performed the 
analysis, interpreted the data, and wrote the manuscript. The author who 
conducted the analysis, YB, is employed by the funder (South African Medical 
Research Council). The corresponding author was responsible for the decision 
to submit for publication.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
All participants gave written informed consent to separately participate in the 
ancillary study (INV-006860), which received ethical approval from the Univer‑
sity of the Witwatersrand Committee for Research on Human Subjects on the 
17th February 2016 (Ethics reference No. 14112), and which was prospectively 
registered with the Pan African Clinical Trial Registry on 26 May 2016 (http://​
www.​pactr.​org) (PACTR201706001651380).

Consent for publication
Not applicable.

http://www.pactr.org
http://www.pactr.org


Page 8 of 8Singata‑Madliki et al. Reprod Health          (2021) 18:192 

Competing interests
The authors declare that they have no competing interests.

Author details
1 Effective Care Research Unit, Frere Maternity Hospital, Eastern Cape Depart‑
ment of Health/Universities of the Witwatersrand and Fort Hare, P.O. Box 4097, 
East London, South Africa. 2 FHI 360, 359 Blackwell St, Suite 200, Durham, NC 
27701, USA. 3 Evidence-Based Medicine Consultancy Ltd, Bath, UK. 4 Biostatis‑
tics Research Unit, South African Medical Research Council, Durban, South 
Africa. 5 Department of Obstetrics and Gynaecology, University of Botswana, 
Botswana and Walter Sisulu University, East London, South Africa. 

Received: 24 August 2020   Accepted: 1 September 2021

References
	1.	 Benova L, Cleland J, Daniele MAS, et al. Expanding method choice in Africa 

with long-acting methods: IUDs, implants or both? Internat Per Sex Repro 
Health. 2017;43(4):183–91.

	2.	 Noguchi LM, Richardson BA, Baeten JM, et al. Risk of HIV-1 acquisi‑
tion among women who use different types of injectable progestin 
contraception in South Africa: a prospective cohort study. Lancet HIV. 
2015;2(7):e279-287.

	3.	 Marx PA, Spira AI, Gettie A, et al. Progesterone implants enhance SIV vaginal 
transmission and early virus load. Nat Med. 1996;2:1084–9.

	4.	 Trunova N, Tsai L, Tung S, et al. Progestin-based contraceptive suppresses 
cellular immune responses in SHIV-infected rhesus macaques. Virology. 
2006;352:169–77.

	5.	 Quispe Calla NE, Vicetti Miguel RD, Boyaka PN, et al. Medroxyprogesterone 
acetate and levonorgestrel increase genital mucosal permeability and 
enhance susceptibility to genital herpes simplex virus type 2 infection. 
Mucosal Immunol. 2016;9:1571–83.

	6.	 Maritz MF, Ray RM, Bick AJ, et al. Medroxyprogesterone acetate, unlike 
norethisterone, increases HIV-1 replication in human peripheral blood 
mononuclear cells and an indicator cell line, via mechanisms involving the 
glucocorticoid receptor, increased CD4/CD8 ratios and CCR5 levels. PLoS 
ONE. 2018;13(4): e0196043. https://​doi.​org/​10.​1371/​journ​al.​pone.​01960​43.

	7.	 Morrison CS, Chen PL, Kwok C, et al. Hormonal contraception and the risk 
of HIV acquisition: an individual participant data meta-analysis. PLoS Med. 
2015;12:e1001778.

	8.	 Polis CB, Curtis KM, Hannaford PC, et al. An updated systematic review of 
epidemiological evidence on hormonal contraceptive methods and HIV 
acquisition in women. AIDS. 2016;30:2665–83.

	9.	 Hofmeyr GJH, Singata-Madliki M, Lawrie TA, Bergel E, Temmerman M. Effects 
of the copper intrauterine device versus injectable progestin contraception 
on pregnancy rates and method discontinuation among women attending 
termination of pregnancy services in South Africa: a pragmatic randomized 
trial. Repro Health. 2016;13:42.

	10.	 Evidence for Contraceptive Options and HIV Outcomes (ECHO) Trial 
Consortium. HIV incidence among women using intramuscular depot 
medroxyprogesterone acetate, a copper intrauterine device, or a levonorg‑
estrel implant for contraception: a randomised, multicentre, open-label 
trial. Evidence for Contraceptive Options and HIV Outcomes (ECHO) Trial 
Consortium. Lancet. 2019;394(10195):303–13. https://​doi.​org/​10.​1016/​
S0140-​6736(19)​31288-7.

	11.	 World Health Organization. Hormonal contraceptive eligibility for women at 
high risk of HIV. 2019. https://​www.​who.​int/​repro​ducti​vehea​lth/​faqs-​hormo​
nal-​contr​acept​ive-​hiv/​en/ (Accessed 21/7/2020).

	12.	 Hofmeyr GJ, Singata M, Lawrie TA, Temmerman M. Interpretation, communi‑
cation, and mechanisms of associations between injectable contraception 
and HIV risk. Lancet HIV. 2015;2(9): e365. https://​doi.​org/​10.​1016/​S2352-​
3018(15)​00153-8.

	13.	 Hofmeyr GJ, Singata-Madliki M, Lawrie TA, Temmerman M. Hypothesis: 
amenorrhea-inducing contraception may reduce HIV acquisition risk. 
Contraception. 2014;90:615–22.

	14.	 Kalichman SC, Simbayi LC. Sexual exposure to blood and increased risks 
for heterosexual HIV transmission in Cape Town, South Africa. Afr J Reprod 
Health. 2004;8(2):55–8.

	15.	 Kalichman SC, Simbayi LC. Sexual exposure to blood and behavioural 
risks among STI clinic patients in Cape Town, South Africa. Sex Health. 
2005;2(2):85–8. https://​doi.​org/​10.​1071/​sh040​41.

	16.	 Kalichman SC, Simbayi LC, Cain D, Cherry C, Jooste S. Coital bleeding and 
HIV risks among men and women in Cape Town, South Africa. Sex Transm 
Dis. 2006;33(9):551–7. https://​doi.​org/​10.​1097/​01.​olq.​00002​18868.​76820.​7f.

	17.	 Tanfer K, Aral SO. Sexual intercourse during menstruation and self-reported 
sexually transmitted disease history among women. Sex Transm Dis. 
1996;23(5):395–401. https://​doi.​org/​10.​1097/​00007​435-​19960​9000-​00009.

	18.	 Brewer TH, Hasbun J, Ryan CA, et al. Migration, ethnicity and environment: 
HIV risk factors for women on the sugar cane plantations of the Dominican 
Republic. AIDS. 1998;12(14):1879–87. https://​doi.​org/​10.​1097/​00002​030-​
19981​4000-​00020.

	19.	 Singata‐Madliki M, Carayon‐Lefebvre d’Hellencourt F, Lawrie TA, Balakrishna 
Y, Hofmeyr GJ. Effects of three contraceptive methods on depression and 
sexual function: An ancillary study of the ECHO* randomized trial. Int J 
Gynecol Obstetrics.

	20.	 StataCorp. 2017. Stata: Release 15. Statistical Software. College Station, TX: 
StataCorp LLC.

	21.	 McLaughlin SE, Ghanem KG, Zenilman JM, McLeod GJ. Risk of gonococcal 
infection during vaginal exposure is associated with high vaginal pH and 
active menstruation. Sex Transmis Dis. 2019;46(2):86–90.

	22.	 Nowicki S, Tassell AH, Nowicki B. Susceptibility to gonococcal infection 
during the menstrual cycle. JAMA. 2000;283(10):1291–2. https://​doi.​org/​10.​
1001/​jama.​283.​10.​1291.

	23.	 Crosby RA, Graham CA, Sanders SA, et al. Decision making over condom 
use during menses to avert sexually transmissible infections. Sex Health. 
2019;16(1):90–3. https://​doi.​org/​10.​1071/​SH181​36.

	24.	 Hatcher RA. Counseling couples about coitus during menstrual flow. Con‑
tracept Technol Update. 1981;2(12):167.

	25.	 Mazokopakis EE, Samonis G. Is vaginal sexual intercourse permitted dur‑
ing menstruation? A biblical (Christian) and medical approach. Maedica 
(Buchar). 2018;13(3):183–8. https://​doi.​org/​10.​26574/​maedi​ca.​2018.​13.3.​183.

	26.	 Guterman M, Mehta P, Gibbs M. Menstrual taboos among major religions. 
Internet J World Health Societal Polit. 2007;5(2):1–7.

	27.	 NHS choices. Can you have sex during a period? 2018. https://​www.​nhs.​
uk/​common-​health-​quest​ions/​sexual-​health/​can-​you-​have-​sex-​during-​a-​
period/ (accessed 30–7–2020).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published 
maps and institutional affiliations.

https://doi.org/10.1371/journal.pone.0196043
https://doi.org/10.1016/S0140-6736(19)31288-7
https://doi.org/10.1016/S0140-6736(19)31288-7
https://www.who.int/reproductivehealth/faqs-hormonal-contraceptive-hiv/en/
https://www.who.int/reproductivehealth/faqs-hormonal-contraceptive-hiv/en/
https://doi.org/10.1016/S2352-3018(15)00153-8
https://doi.org/10.1016/S2352-3018(15)00153-8
https://doi.org/10.1071/sh04041
https://doi.org/10.1097/01.olq.0000218868.76820.7f
https://doi.org/10.1097/00007435-199609000-00009
https://doi.org/10.1097/00002030-199814000-00020
https://doi.org/10.1097/00002030-199814000-00020
https://doi.org/10.1001/jama.283.10.1291
https://doi.org/10.1001/jama.283.10.1291
https://doi.org/10.1071/SH18136
https://doi.org/10.26574/maedica.2018.13.3.183
https://www.nhs.uk/common-health-questions/sexual-health/can-you-have-sex-during-a-period/
https://www.nhs.uk/common-health-questions/sexual-health/can-you-have-sex-during-a-period/
https://www.nhs.uk/common-health-questions/sexual-health/can-you-have-sex-during-a-period/

	Behavioral effects of different contraceptive methods and HIV acquisition: an ancillary study of the ECHO randomized trial
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Plain Language Summary 
	Background
	Methods
	Design and participants
	Procedure, outcomes, and instruments
	Statistics

	Results
	Menstruation and sexual intercourse
	Condom usage
	Libido
	Risk factors for HIV acquisition

	Discussion
	Conclusions
	Acknowledgements
	References


